We present a 12-year-old girl with a teratoma with malignant transformation (TMT) of the mediastinum. Computed tomography showed a cystic mass (5.0 cm × 4.0 cm) with a thick solid portion, in the anterior mediastinum. Six months later, the solid portion of the mass had enlarged, and surgical resection was performed. The resected tumor was 7.0 × 5.0 × 4.0 cm in size. The cystic portion was a mature teratoma, and the solid portion predominantly comprised a viable embryonal rhabdomyosarcoma. There were no immature teratomatous elements or other germ-cell components. The histopathologic diagnosis was a mature teratoma with embryonal rhabdomyosarcoma, a so-called TMT. The tumor recurred, despite adjuvant chemotherapy. The patient died of progressive disease 16 months postoperatively. To the best of our knowledge, no naturally occurring TMT of the mediastinum has previously been reported in a child. Surgical resection at an early stage is necessary.
In a review of the literature, Moran and Suster reported that mediastinal mature teratomas with rhabdomyosarcomas accounted for only four of 322 germ-cell tumors in the mediastinum.
3) However, the precise incidence of mediastinal TMT is not known. We present a rare case of mediastinal TMT and a literature review.
Case Report
The patient was a 12-year-old girl who presented with a mediastinal mass. The mass was accidentally found during a medical checkup. She was initially referred to the department of pediatrics of our hospital. Her history was unremarkable. A computed tomography (CT) scan revealed a lobulated cystic mass with a thick solid portion, in the anterior mediastinum.
The mass measured 5.0 cm × 4.0 cm (Fig. 1A) . The wall of the solid portion was not well defined. There was no associated pleural effusion or mediastinal lymph node enlargement.
Tumor markers, including serum alpha-fetoprotein and human chorionic gonadotropin, were within normal limits. No distant metastases were detected by whole-body
Introduction
Teratomas are commonly found in the gonads and extragonadal sites, such as the mediastinum. Carcinomatous or sarcomatous components are occasionally found in pre-existing mature teratomas, and these are referred to as teratomas with malignant transformation (TMTs). 1) In the 2004 World Health Organization classification of tumors, mediastinal TMT is defined as a germ-cell tumor, accompanied by a somatic-type malignant component of sarcoma, carcinoma, or both, and is now classified as a 'germ-cell tumor with somatic-type malignancy.' 2) CT scan and magnetic resonance imaging. The clinical diagnosis of benign mature cystic teratoma was accepted. Although the possibility of malignancy could not be ruled out, no consensus on the surgical procedure, including biopsy, was obtained from the patient and her family, and radiographic follow-up was, therefore, continued every three months. At the 3-month follow-up, the mass did not show any changes.
At the 6-month follow-up, the solid portion of the mass had clearly enlarged (Fig. 1B) ; thus, she was referred to the thoracic surgery department. The patient and her family agreed to surgical treatment. Surgical resection was performed through a median sternotomy approach. The tumor was located in the anterior mediastinum and was found arising from the thymus, with no invasion of the left lung or great vessels in the mediastinum. The tumor was completely excised. Examination of frozen sections confirmed the diagnosis of a mature teratoma. The postoperative course was uneventful.
The resected tumor was 7.0 × 5.0 × 4.0 cm in size and weighed 135 g (Fig. 2A) . The cystic portion was a mature teratoma, while the solid portion predominantly comprised a viable embryonal rhabdomyosarcoma (Fig. 2B) . There were no immature teratomatous elements or other germ-cell components. The histopathologic diagnosis was a mature teratoma with embryonal rhabdomyosarcoma, a so-called TMT. Adjuvant chemotherapy adapted to rhabdomyosarcoma (vincristine, actinomycin D, and cyclophosphamide) was initiated. No tumor was detectable by whole-body CT scan after eight cycles of treatment.
A CT scan at the 2-month follow-up revealed tumor recurrence and second-line chemotherapy was started. However, distant metastases were subsequently detected in the femur, the kidney and the liver, and the patient died of disease progression 16 months after operation. Autopsy revealed that all the relapsed tumors were embryonal rhabdomyosarcomas.
Discussion and Conclusion
TMTs have been classified into two clinical groups: TMTs induced by chemotherapy or irradiation, and naturally occurring TMTs.
4) The latter type has rarely been reported, 5) and cases in the literature are exclusively carcinomatous in older patients with long-standing, mature teratomas. [4] [5] [6] To the best of our knowledge, no naturally occurring TMT of the mediastinum has previously been reported in a child. This case suggests that malignant transformation can occur naturally in a child and that the tumor can grow over a short period.
Teratomas that are likely to undergo malignant transformation can be differentiated from others on the basis of radiographic features. Mediastinal tumors with invading solid portions or indistinct margins may be foci for malignant transformation. 6) In the current case, the histopathologic report revealed a malignant focus in the solid portion of the tumor. But it was very difficult to detect when the somatic-type malignancy arose. The tumor might have already been a teratoma with rhabdomyosarcoma at the time of the first medical checkup.
TMT is usually very aggressive and fatal within a few months of the initial diagnosis, as a result of local spread and metastasis. Surgery plays an important role when the tumor is located at a single site. 7) Complete surgical resection is the most important prognostic factor, and the postoperative prognosis is good if the tumor has not extended beyond the capsule. 4) Chemotherapy should be adapted to the malignant components. However, the malignant components are generally refractory to chemotherapy, and embryonal rhabdomyosarcomas tend to be particularly unresponsive to chemotherapy regimens. The prognosis of mediastinal rhabdomyosarcomas is worse than that of their gonadal counterparts. 8) Early resection before disease progression is essential.
In conclusion, we present a case of a naturally occurring TMT in a child. TMT can occur in children and can grow over a short period. Malignant transformation should be suspected when a mediastinal teratoma with a thick solid portion and indistinct margin is detected. Surgical resection at an early stage is essential for a good prognosis.
